Co-localization of P450 enzymes in the rat substantia nigra with tyrosine hydroxylase.
Susceptibility to develop Parkinson's disease has been linked to abnormalities of P450 enzyme function. Multiple P450 enzymes are expressed in brain but the relationship of these to Parkinson's disease is unknown. We have investigated the expression of P450 enzymes in the rat substantia nigra and their co-localization in tyrosine hydroxylase-positive neurons and astrocytes. Immunohistochemistry was performed using anti-peptide antisera against the following P450 enzymes: CYP1A1, CYP1A2, CYP2B1/2, CYP2C12, CYP2C13/2C6, CYP2D1, CYP2D4, CYP2E1, CYP3A1, CYP3A2 and NADPH-P450 oxidoreductase. Immunoreactivity in nigral cells was found only for CYP2E1 and CYP2C13/2C6. CYP2E1 immunoreactivity was localized to many midbrain nuclei including the substantia nigra pars compacta but not the substantia nigra pars reticulata while immunoreactivity to CYP2C13/2C6 was found in the substantia nigra pars compacta, substantia nigra pars reticulata and many other midbrain nuclei. Sections of rat midbrain double labelled for either CYP2E1 or CYP2C13/2C6 and tyrosine hydroxylase or glial fibrillary acidic protein were examined for co-localization by confocal laser scanning microscopy. CYP2E1 and CYP2C13/2C6 immunoreactivity was found in tyrosine hydroxylase-positive neurons in the substantia nigra pars compacta but not in glial cells. CYP2C13/2C6, but not CYP2E1, was also found in non-glial, non-tyrosine hydroxylase-expressing cells in the substantia nigra pars reticulata. Isoniazid induction increased CYP2E1 fluorescence signal intensity from nigral dopaminergic neurons. At least two P450 enzymes are found in nigral dopamine containing cells and one, namely CYP2E1, is selectively localized to this cell population. CYP2E1 is a potent generator of free radicals which may contribute to nigral pathology in Parkinson's disease. The expression of CYP2E1 in dopaminergic neurons in substantia nigra raises the possibility of a causal association with Parkinson's disease.